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What is claimed is: 

1 . A method of processing an output signal of an image sensor pixel in readout 

circuitry having a first capacitor element coupled to a second capacitor element, 
comprising the steps of: 

a. applying a reference voltage Vref to the first and the second capacitor 
elements; 

b. applying a first sample signal Vsi from the image sensor pixel to the first 
capacitor element placing a charge on the first capacitor element; 

c. transferring the charge from the first capacitor element to the second 
capacitor element; 

d. applying a second sample signal Vs2 from the image sensor pixel to the 
first capacitor element placing a charge on the first capacitor element; and 

e. transferring the charge from the second capacitor element to the first 
capacitor element so as to provide an output signal that is a function of the 
difference between the second sample signal Vsi and the fnst sample 
signal Vsi. 

2. A method as claimed in claim 1 wherein step e. comprises transferring the charge 
from the second capacitor element to the first capacitor element so as to provide 
an output signal Vo where Vo = Vs2 - Vsi + Vref. 

3. A method as claimed in claim 1 wherein Vsi is a sample voltage proportional to 
light intensity on the pixel and Vs2 is a pixel reset voltage. 

4. A method of processing an output signal of an image sensor pixel in readout 
circuitry having an operational ampUfier with an input terminal, a reference 
terminal and an output terminal, a fu*st capacitor element having first and second 
terminals with the second terminal coupled to the input terminal and a second 
capacitor element having first and second terminals with the second terminal 
coupled to the input terminal, comprising the steps of: 
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a. connecting the operational amplifier reference terminal to a reference 
voltage Vref; 

b. applying the reference voltage Vref to the first terminals of the first and 
the second capacitor elements; 

c. applying a first sample signal Vsi from the image sensor pixel to the first 
terminal of the first capacitor element placing a charge on the first 
capacitor element; 

d. transferring the charge from the first capacitor element to the second 
capacitor element; 

e. applying a second sample signal Vs2 from the image sensor pixel to the 
first terminal of the first capacitor element placing a charge on the first 
capacitor element; and 

f transferring the charge from the second capacitor element to the first 

capacitor element so as to provide an output signal Vo on the operational 
amplifier output terminal that is a function of the difference between the 
second sample signal Vs2 and the first sample signal Vsi. 

A method as claimed in claim 4 wherein Vo = Vs2 - Vsi + Vref- 

A method as claimed in claim 4 wherein Vsi is a sample voltage proportional to 
hght intensity on the pixel and Vs2 is a pixel reset voltage. 

A method of processing an output signal of an image sensor pixel in readout 
circuitry having an operational ampUfier with an input terminal, a reference 
terminal connected to a first reference voUage and an output terminal, a first 
capacitor element having first and second terminals with the second terminal 
coupled to the input terminal, a second capacitor element having first and second 
terminals with the second terminal coupled to the input terminal, first switch 
means adapted to be connected between a second reference voltage and the first 
capacitor element first terminal, second switch means adapted to be connected 
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between a pixel and the first capacitor element first terminal, third switch means 
adapted to be connected between a third reference voltage and the second 
capacitor element first terminal; fourth switch means connected between the 
operational amplifier input terminal and the output terminal; fifth switch means 
connected between the second capacitor element second terminal and the 
operational amplifier output terminal; and sixth switch means connected between 
the first capacitor element first terminal and the operational amplifier output 
terminal, comprising the steps of: 

a. opening all of the switch means; 

b. closing the first, third and fourth switch means; 

c. opening all of the switch means; 

d. closing the second and fifth switch means; 

e. opening the fifth switch means and closing the fourth switch means; 
f opening all of the switch means; 

g. closing the third and sixth switch means; 

h. reading the output voltage Vo on the operational amplifier output terminal. 

A method as claimed in claim 7 wherein the first, second and third reference 
voltages are equal to Vref. 

A method as claimed in claim 8 wherein step d. includes applying a pixel sample 
signal Vsi to the first capacitor element. 

A method as claimed in claim 9 wherein step e. includes applying a pixel sample 
signal Vs2 to the first capacitor element. 

A method as claimed in claim 1 0 wherein Vq = Vs2 - Vsi + Vref. 
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A method as claimed in claim 1 1 wherein Vsi is a sample voltage proportional to 
hght intensity on the pixel and Vs2 is a pixel reset voltage. 

Readout circuitry for image sensor pixels comprising: 

first capacitor means having first and a second terminals; 

second capacitor means having first and a second terminals; 

amphfier means having an input terminal and an output terminal, wherein 
the second terminals of the first and second capacitor means are connected 
to the amphfier means input terminal; 

first switch means connected to the first capacitor means first terminal; 

second switch means connected to the second capacitor means first 
terminal; 

third switch means connected between the amphfier means input terminal 
and output terminal; 

fourth switch means connected between the second capacitor means 
second terminal and the amphfier means output terminal; and 

fifth switch means connected between the furst capacitor means first 
terminal and the amphfier means output terminal. 

Readout circuitry as claimed in claim 13 wherein the amphfier means further 
includes a reference terminal adapted to be connected to a reference vohage Vref- 

Readout circuitry as claimed in claim 14 wherein the first switch means 
comprises: 

first coupling means adapted to couple the first capacitor first terminal to a 
reference voltage Vref; and 
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second coupling means adapted to couple the first capacitor first terminal 
to a pixeL 

5 16. Readout circuitry as claimed in claim 1 5 wherein the second switch means is 

adapted to couple the second capacitor means first terminal to a reference voltage 

Vref- 

17. Readout circuitry as claimed in claim 16 comprising means for controlling the 
10 first and second coupling means and the second, third, fourth and fifth switch 

means. 

18. Readout circuitry as claimed in claim 17 wherein the control means is adapted to 
close the second switch means, the third switch means and the first coupling 

15 means substantially simultaneously. 

19. Readout circuitry as claimed in claim 18 wherein the control means is adapted to 
close the fourth switch means and the second couphng means substantially 
simultaneously, 

20 

20. Readout circuitry as claimed in claim 1 9 wherein the control means is adapted to 
close the third switch means and the second coupling means substantially 
simultaneously. 

25 21. Readout circuitry as claimed in claim 20 wherein the control means is adapted to 

close the second switch means and the fifth switch means substantially 
simultaneously. 

22. Readout circuitry as claimed in claim 1 6 wherein the first and second coupling 
30 means and the second, third, fourth and fifth switch means are transistors. 

23. Readout circuitry as claimed in claim 16 the first and second coupling means and 
the second, third, fourth and fifth switch means are CMOS transistors. 
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